CONTENTS

ADOPTED REVISIONS TO THE SAN FRANCISCO BAY PLAN
MITIGATION FINDINGS AND POLICIES ..........coooiiiiiiiiiiiiii i

SUMMARY CONCLUSIONS AND RECOMMENDTIONS........ccccooiiiiiiiiiiiiiiiiiiiiccncec e
CHAPTER 1. INTRODUCTION........ccoiiiiiiiiiiiiiiii ittt s saa s sne e

Definition Of MitiGAtION ......c.everierierieriieieierie sttt ettt sttt et sbe et etesbesreeneeneas
Commission Authority to Require Mitigation........c..coccoueeeeerinieneereninenenceeneneneeeenens
Reason for Proposed Bay Plan Amendment.........c.coccoevveeereninienennincnienneneneneeeenens

CHAPTER 2. SUCCESS OF COMPENSATORY MITIGATION PROJECTS ..........ccccevviiiniiiniiiiiinne

FOCUS 0N WELLANAS ......eveeiiriiieieieiertcctecn ettt ettt ettt
Replacing Lost Habitat Area and Functions with

Compensatory MitIGAtION.......c.eveeierieriirieierenteeteterte sttt ete e sttt tesbesae et etensesbeeaeeneas
Measuring Success of Compensatory Mitigation Projects...........ccccecevereeerrenencneencnnens
Gaps in Restoration-Creation SCIEINCE .........cceverierierierieieieniesieetetenie e eteeeseesreeaeeneas
CONCIUSION <.ttt ettt ettt sttt ettt et be e a et et b e e et ene s

CHAPTER 3. CURRENT COMPENSATORY MITIGATION ISSUES .......cccccoooiiiiiiiiiiiiiiiiiicieee

Compensatory Mitigation TYPES......cceeeeeriereririeiienieniietetesie sttt sttt enees
On-site, In-kind Replacement ReqUirements..........cc.coceveeeeerenieneenerenenieneeeneneneeennens
Habitat Classification Methods.........c.coeeeeiririenierinininictneneeeecee e
Mitigation TIMINE ....coveeveveeiririeieieeneteteer ettt ettt ettt see et ene
Mitigation RAtIOS ......covevieiiiriiicieteireete ettt ettt
SUCCESS CIILETIA ..uvneviiinieeeiiriirteteeeie ettt ettt sttt sttt s b et e et be b e ene e
ASSESSMENt PIOCEAUIES ....cverviiiuieuiiiiniiictetriercee ettt ettt ettt
Monitoring REQUITEIMENLS ........cceeoieriiriirieieriesieeteterie ettt sttt ete e sbe et etessesaeeneeneas
Contingency Planning and Financial ASSUIances..........ccccecevverveveerereneneneeeneneneenennens
Long-Term Maintenance, Management and Protection..........c..cccecceverenevenrcncncnencnnens
Compliance/EnfOrCemENt.........eoueeieriiriieieiesienteeitetesie sttt sttt sbe et eee e sre e eneas
Transition Zones and BUffers.........cocoeveoiininininnncnncecteenceeeeee et
Mitigation Banking.........cccecevevierieirininieieinecteteeeee ettt

Review of Mitigation Bank SUCCESS .......ccceverierieriiririeierenteteiese et

CONCIUSION .ttt ettt ettt ettt sttt sttt st se et ene e
Fee-Based MItIZAtiON ........cccevirierierieniieiteieie ettt st ettt sttt te e b et etenbesbeeneenean

Review of Fee-Based Mitigation SUCCESS........cccveruererrierierienteieienieseetesiesreeneeeens

CONCIUSION .ttt ettt ettt ettt sttt et b et ee et ene
Mitigation and Restoration LinKages........cc.ceceveveeerinenieninininienecneneeeeeeneseeseeeenens
Interagency Cooperation/Authority OVerlap .......cccoovevevrininenenninencceeneneeeeenens

CHAPTER 4. SAN FRANCISCO BAY CONSERVATION AND DEVELOPMENT COMMISSION

MITIGATION POLICY HISTORY ...ccoouiiiiiiiiiiiiiiiiticettee ettt
Fill Controls Staff Report — 1984 .......co.oouiiiiiiieieteesee ettt
Adoption of Mitigation Policies in Bay Plan — 1985 ......ccccccoivivivninininnninceeceens
Additional Bay Plan Policies Related to Mitigation .........cccceceveveererenenienenenenieneencnnens
Mitigation Practices Guidebook — 1987 ........cccooveevieienieieieniesieeteese et
Mitigation: An Analysis of Mitigation Projects Staff Report — 1988 .........cccccovvrenne.
Staff Recommendation Concerning Mitigation Evaluation — 1988............cccoceveenenn.

CHAPTER 5. REVIEW AND ANALYSIS OF THE COMMISSION’S MITIGATION

POLICIES AND PRACTICES ...ttt ettt ettt ee e s et ee e e e s eeaneeeeee s
Avoidance, Minimization and RectifiCation.............coovuviviviiiiiiiiiiieieieec e
Permit Review MethodolOgy ......cccceviviiiiiieiiiieteee ettt
General RESUILS......co.evuiriiiiiiicee ettt ettt
Types and Locations of Mitigation Projects........cc.ceeverererrerinieneennienenieneeenenieneeeenens
Mitigation TIMINE «...ooveeeieieieiieieeterese ettt ettt sttt et b et etesbesbeeneenean



Figure 1.
Figure 2.
Figure 3.
Figure 4.
Figure 5.
Figure 6.
Figure 7.
Figure 8.

Figure 9.

Figure 10.
Figure 11.
Figure 12.

Table. 1.

Mitigation RAtIOS ...c..covevveieiriiicietertccte ettt ettt ettt 61

SUCCESS CIILETIA ...ttt 62
Monitoring REQUITEIMENLS ........ccceecieriiriirieierienieeteterie sttt st et ete e sbe et etesbesreeaeeneas 65
Long-Term Maintenance, Management and Protection..........c.cccceccevevevcvencnencneencnnens 66
Contingency PLans .......c.ccoiviiiiiiiiiiiic s 67
FINancial GUATANTEES ........c.ccceuiirieuiiiiiiiiiciicteec et 68
TTAnSItION ZONES .....ceiviuiiiiiiiiiiiicieeite ettt 68
Mitigation Banking and Fee-Based Mitigation ...........ccccccecerineeneeneniinencnneneneneecnnens 68
FIGURES
Abbreviated Typology of the San Francisco Baylands Ecosystem Habitats ...................... 32
BCDC Permits with Compensatory Mitigation Requirements 1985-2000.............ccc....... 59
Breakdown of Types of Permitted Compensatory Mitigation Projects.......c.ccccoceverveeencnne. 59
Location of Permitted Compensatory Mitigation Projects .........c..cocceeeevencnecnncncncecnne. 60
Breakdown of Required Compensatory Mitigation TyPes ......c..coccoeeeeeerenenecnencncncecnnes 60
Timing of Mitigation as Compared to Timing of Permitted Project........c..cccccevnenvccnncnne. 61
Percentage of Permits with Identified Performance Standards ..........cc.coceveveccrencnicccncnne. 62
Number of Times Attributes in Each Performance Standard
Category Were MeEasUIEd.........cevirieierienieniieteiese ettt ettt st te s b st et e e sbeeaeennens 63
Breakdown of Vegetation-Related Performance Standards ...........ccccecvevcnennncncncecnne. 64
Number of Parameters Measured for Project Performance Standards..........ccccocvervecennne. 65
Monitoring Requirements for Compensatory Mitigation Projects........c.coceeeeceercnvccencnne. 66
Identified Contingency Plans for Compensatory Mitigation Projects.........c.ccccecererveeencnne. 67
TABLES
Summary Review of Studies on Wetland Compensatory Mitigation
Implementation, Compliance and Ecological SUCCESS........cccecreruiriererininenienenerenieeenenes 22



ADOPTED REVISIONS TO THE SAN FRANCISCO BAY PLAN
MITIGATION FINDINGS AND POLICIES

The following amended findings and policies were adopted by the San Francisco Bay Conservation

and Development Commission on October 17, 2002 and are the culmination of the San Francisco Bay
Plan amendment process for revision of the mitigation policies and addition of mitigation findings. The
staff background report, Mitigation, initially sent to the Commission and the public on August 19, 2002,
provided the information foundation from which the following updated findings and policies emerged.
The background report with staff’s proposed recommendations was considered by the Commission at a
public hearing on September 19, 2002.

Findings

a.

Mitigation for direct or indirect adverse effects on the environment, including to land, air, water,
minerals, flora, fauna, and objects of historic or aesthetic significance, includes the following
actions, taken in sequence: (1) avoiding the impact; (2) minimizing the impact; (3) repairing,
rehabilitating, or restoring the impacted environment, and finally; (4) compensating for the impact
by replacing or providing substitute resources, thus providing compensatory mitigation.

Compensatory mitigation consists of measures to offset unavoidable adverse impacts to the
environment and may include: (1) restoring a resource where formerly located (e.g., restoration of
tidal marsh from a diked former tidal marsh area); (2) creating a new resource in an area that does
not currently or did not historically support that type of resource (e.g., the creation of a tidal marsh
from an upland area); (3) enhancing the functions of an existing resource that is degraded in
comparison to historic conditions (e.g., establishing native vegetation in an existing tidal marsh);
and in some cases (4) preserving a resource through a legally enforceable mechanism (e.g., a deed
restriction). Enhancement and preservation as sole mitigation measures do not compensate for lost
area of a resource.

A compensatory mitigation program will increase the likelihood of mitigation success when the
program includes project goals, performance standards, a monitoring plan based on the goals and
performance standards to measure the success of the project, a contingency plan in the event of
project failure, and provisions for the long-term (i.e., for the duration of the impacts of the project)
maintenance, management and protection of the mitigation site. Success is also increased by the use
of performance standards that include measures of both composition (e.g., percentage of vegetation
cover, diversity of wildlife species) and function (e.g., wildlife nesting, nutrient retention,
hydrologic functions). Reference sites (i.e., minimally impaired sites that are representative of the
expected ecological conditions of a habitat of a particular type and region) can provide an important
basis for comparison with mitigation sites.

Resource restoration provides, generally, an improved probability of greater ecological success than
resource creation, since the proper substrate may still be present in an area that once supported a
desired habitat type, seed sources may be on-site or nearby, and appropriate hydrological conditions
may still exist or may be more easily restored. The potential for success of restoration and creation
projects can be increased with the inclusion of transition zones (areas between two bordering
habitats where plants and animals from both habitats are found) and buffers (areas established
adjacent to a habitat to reduce the adverse impacts of surrounding land use and activities).

Decisions regarding the type and location of compensatory mitigation involve tradeoffs that require
a case-by-case analysis. A broad scientific approach to compensatory mitigation involves the
location and design of mitigation sites based on a Bay-wide assessment to compensate for the
adverse impacts of an authorized project while also contributing to the long-term ecological
functioning of the entire Bay system. Appropriately sited and designed mitigation projects increase
the likelihood of successful long-term habitat function of a site and its integration with adjacent
habitats. The Baylands Ecosystem Habitat Goals report provides a regional vision of the types,
amounts, and distribution of wetlands and related habitats that are needed to restore and sustain a
healthy Bay ecosystem, and thus provides a tool in assessing the suitability of a proposed mitigation
project.

Natural resource areas provide various benefits to human welfare, including climate regulation,
flood protection, erosion control, and recreational and aesthetic benefits. Therefore, there may be



social and economic effects on nearby communities as a result of impacts on existing resource areas
and the siting and design of compensatory mitigation projects.

The required area and type of compensatory mitigation may vary depending on factors such as: the
expected time delay between the impact and the functioning of the mitigation project; the relative
quality of the mitigation and the impacted site; the type of mitigation (e.g., restoration, creation,
enhancement); and the probability of success of the mitigation project.

Mitigation banking involves restoring or creating natural resources to produce mitigation “credits”
which can be used to offset unavoidable adverse impacts to existing resources. A mitigation bank is
a site where resources are restored, created, or enhanced expressly for the purpose of providing
compensatory mitigation in advance of impacts associated with authorized projects. Mitigation
banks may be established by individuals who anticipate needing to mitigate for future impacts, or
by third parties who develop banks as a commercial venture to sell credits to permittees needing to
provide compensatory mitigation. Among other benefits, mitigation banks provide the unique
opportunity to address the cumulative effects of small fill projects that are too small to be mitigated
individually. Provided mechanisms are in place to assure success, mitigation banking can provide a
timely, convenient, cost effective and ecologically successful mitigation option.

Fee-based mitigation involves the submittal of a fee by the permittee in-lieu of requiring the
permittee to undertake the creation, restoration, or enhancement of a specific mitigation site, or
purchasing credits from a mitigation bank. The fee is generally submitted to a third party for
implementation of an ongoing or future restoration-creation project. Provided mechanisms are in
place to assure success, fee-based mitigation can also provide a timely, convenient, cost effective
and ecologically successful mitigation option.

Policies

1.

Projects should be designed to avoid adverse environmental impacts to Bay natural resources such
as to water surface area, volume, or circulation and to plants, fish, other aquatic organisms and
wildlife habitat, subtidal areas, or tidal marshes or tidal flats. Whenever adverse impacts cannot be
avoided, they should be minimized to the greatest extent practicable. Finally, measures to
compensate for unavoidable adverse impacts to the natural resources of the Bay should be required.
Mitigation is not a substitute for meeting the other requirements of the McAteer-Petris Act.

Individual compensatory mitigation projects should be sited and designed within a Bay-wide
ecological context, as close to the impact site as practicable, to: (1) compensate for the adverse
impacts; (2) ensure a high likelihood of long-term ecological success; and (3) support the improved
health of the Bay ecological system. Determination of the suitability of proposed mitigation
locations should be guided in part by the information provided in the Baylands Ecosystem Habitat
Goals report.

When determining the appropriate location and design of compensatory mitigation, the Commission
should also consider potential effects on benefits provided to humans from Bay natural resources,
including economic (e.g., flood protection, erosion control) and social (e.g., aesthetic benefits,
recreational opportunities).

The amount and type of compensatory mitigation should be determined for each mitigation project
based on a clearly identified rationale that includes an analysis of: the probability of success of the
mitigation project; the expected time delay between the impact and the functioning of the mitigation
site; and the type and quality of the ecological functions of the proposed mitigation site as compared
to the impacted site.

To increase the potential for the ecological success and long-term sustainability of compensatory
mitigation projects, resource restoration should be selected over creation where practicable, and
transition zones and buffers should be included in mitigation projects where feasible and
appropriate. In addition, mitigation site selection should consider site specific factors that will
increase the likelihood of long-term ecological success, such as existing hydrological conditions,
soil type, adjacent land uses, and connections to other habitats.

Mitigation should, to the extent practicable, be provided prior to, or concurrently with those parts of
the project causing adverse impacts.



10.

11.

When compensatory mitigation is necessary, a mitigation program should be reviewed and
approved by or on behalf of the Commission as part of the project. Where appropriate, the
mitigation program should describe the proposed design, construction and management of
mitigation areas and include:

(a) Clear mitigation project goals;

(b) Clear and measurable performance standards for evaluating the success of the mitigation
project, based on measures of both composition and function, and including the use of reference
sites;

(c) A monitoring plan designed to identify potential problems early and determine appropriate
remedial actions. Monitoring and reporting should be of adequate frequency and duration to
measure specific performance standards and to assure long-term success of the stated goals of
the mitigation project;

(d) A contingency plan to ensure the success of the mitigation project, or provide means to ensure
alternative appropriate measures are implemented if the identified mitigation cannot be
modified to achieve success. The Commission may require financial assurances, such as
performance bonds or letters of credit, to cover the cost of mitigation actions based on the
nature, extent and duration of the impact and/or the risk of the mitigation plan not achieving the
mitigation goals; and

(e) Provisions for the long-term maintenance, management and protection of the mitigation site,
such as a conservation easement, cash endowment, and transfer of title.

Mitigation programs should be coordinated with all affected local, state, and federal agencies
having jurisdiction or mitigation expertise to ensure, to the maximum practicable extent, a single
mitigation program that satisfies the policies of all the affected agencies.

If more than one mitigation program is proposed, the Commission should consider the cost of the
alternatives in determining the appropriate program.

To encourage cost effective compensatory mitigation programs, especially to provide mitigation for
small fill projects, the Commission may extend credit for certain fill removal and allow mitigation
banking provided that any credit or resource bank is recognized pursuant to written agreement
executed by the Commission. Mitigation bank agreements-should include: (a) financial mechanisms
to ensure success of the bank; (b) assignment of responsibility for the ecological success of the
bank; (c) scientifically defensible methods for determining the timing and amount of credit
withdrawals; and (d) provisions for long-term maintenance, management and protection of the bank
site. Mitigation banking should only be considered when no mitigation is practicable on or
proximate to the project site.

The Commission may allow fee-based mitigation when other compensatory mitigation measures are
infeasible. Fee-based mitigation agreements should include: (a) identification of a specific project
that the fees will be used for within a specified time frame; (b) provisions for accurate tracking of
the use of funds; (c) assignment of responsibility for the ecological success of the mitigation
project; (d) determination of fair and adequate fee rates that account for all financial aspects of the
mitigation project, including costs of securing sites, construction costs, maintenance costs, and
administrative costs; (e) compensation for time lags between the adverse impact and the mitigation;
and (f) provisions for long-term maintenance, management and protection of the mitigation site.



SUMMARY CONCLUSIONS AND RECOMMENDATIONS

The Commission has required compensatory mitigation for unavoidable adverse environmental
impacts of projects as a condition of some permits since the early 1970s. In 1985, the Commission revised
the San Francisco Bay Plan (Bay Plan) to include policies on compensatory mitigation. The policies were
adopted in an effort to reflect the Commission’s past decisions regarding compensatory mitigation and to
provide general guidelines for determining mitigation requirements.

Since the adoption of the Bay Plan mitigation polices in 1985, scientific knowledge regarding habitat
creation and restoration has evolved. In addition, public and private interest and investment in habitat
restoration in the San Francisco Bay Area has resulted in an increasing focus on regional restoration
efforts, and regional visions for the types, amounts and distribution of wetlands and related habitats that
are needed to restore and sustain a healthy Bay ecosystem. Finally, considerable information on policies
and practices related to mitigation has been published in the past decade, and the Commission itself has
had seventeen years of valuable practical experience in applying its mitigation policies and refining its
permit conditions in an effort to successfully compensate for unavoidable adverse environmental impacts
of projects it has permitted.

The Commission’s staff has conducted extensive literature research on various aspects of mitigation
and undertook a review of fifteen years of the Commission’s permits requiring mitigation. The results of
this research, and staff proposed changes to the Bay Plan mitigation policies, are included in this staff
report.

The following provides overall conclusions based on information presented in this background report,
and offers general recommendations for improvements to the Commission’s mitigation policies and
practices where appropriate. Based on the conclusions and general recommendations, approved revisions
to the Bay Plan mitigation policies are presented in the next section.

Compensatory Mitigation Type. Compensatory mitigation consists of several types of activities
including creation, restoration, enhancement and preservation.

Restoration generally provides a better chance for ecological success than creation, since in an area
that once supported a desired habitat type, the proper substrate may still be present, seed sources may be
on-site or nearby, and appropriate hydrological conditions may still exist or may be more easily restored.
In addition, creation of a new habitat type results in the loss of an existing habitat type which may already
be providing important functions to the region, and creation projects should therefore be sited carefully in
an effort to promote the health of the entire region.

Enhancement and preservation do not compensate for lost acreage, since neither activity actually
increases the available acreage of a particular resource. Although enhancement increases the ecological
functionality of an area, preservation neither increases the acreage nor the ecological functionality of an
area, at least in the short term. However, preservation does provide benefits in that it can ensure the
existing functions of the preserved area are protected and maintained in the long-term, particularly when
the functions are not fully protected under existing regulatory programs or are directly threatened by
proposed development activities. Both enhancement and preservation, if allowed for compensatory
mitigation, often require a greater area enhanced or preserved than the area impacted, in an effort to
provide appropriate compensation for impacted functions.

The Commission’s mitigation policies do not include any preferences concerning the type of
mitigation allowable. However, the policies do state that mitigation should include “...providing area and
enhancement resulting in characteristics and values similar to characteristics and values adversely
affected.”

As shown from the permit review process, restoration of habitats is the most common type of
mitigation required by the Commission, followed by creation, then enhancement (though enhancement is
most often included in combination with other types of mitigation). A review of the Commission’s use of
mitigation ratios (discussed in detail later) shows a link between use of resource enhancement as a
mitigation type and higher ratios, supporting the notion that since enhancement does not result in more
acreage, higher mitigation ratios may be appropriate to fully compensate for the adverse impact. None of
the 62 permits reviewed for the study included preservation as a type of mitigation required by the
Commission.



In conclusion, though there is no clear Commission policy regarding mitigation type, the
Commission’s practices reflect a general preference for restoration over other types of mitigation
activities, and a reluctance to allow preservation as a type of mitigation. However, the Commission has
clearly allowed for various mitigation methods on a case by case basis, and has utilized other tools, such
as mitigation ratios, to secure reasonable and adequate compensation for adverse impacts. A change in the
Bay Plan mitigation policies to support the current Commission practices would help assure these
practices are continued.

Recommendation. The Commission’s policies should be revised to outline a general preference for
restoration over creation, but encourage decisions on mitigation type on a case by case basis based on an
analysis of the impacts and the ecological feasibility and sustainability of the proposed mitigation.

On-Site, In-Kind Replacement. Decisions between on-site or off-site, in-kind or out-of-kind mitigation
involve tradeoffs that require a case-by-case analysis. On-site and in-kind mitigation offers opportunities
to replace site specific functions, but the success of on-site mitigation may be compromised by the
permitted development project and/or other adjacent land uses. Off-site and potentially out-of-kind
mitigation does not replace specific functions locally, but may have a better chance of ecological success
and offers flexibility in meeting broader regional goals for resource protection and restoration. In
addition, wetlands and related habitats provide various services to human communities, including climate
regulation, flood protection, erosion control, food, and recreational and aesthetic benefits. Therefore, there
are also social and economic considerations associated with how and where impacted wetlands and
related habitats are mitigated.

A broad scientific approach to mitigation includes the selection of mitigation sites based on an
assessment at the regional scale to achieve desired habitat functions that promote the health of the entire
region. A regional approach can increase mitigation success rates by locating projects in areas with
desired biological and physical attributes such as appropriate hydrology and soils, connections to other
aquatic habitats, and opportunities for transition zones and buffers. A regional approach does not mean
mitigation will always be off-site, rather a regional approach allows for a case-by-case analysis on a
broader geographic context, based on the functions of the impacted site and the ecology of the region as a
whole, to determine the appropriate mitigation that compensates for the impacted functions, promotes the
health of the regional, and has a high likelihood of ecological success.

The Bay Plan mitigation policies do not specifically support a regional approach to mitigation. The
policies state in part that “the mitigation program should assure...that the mitigation would be at the fill
project site, or if the Commission determines that on-site mitigation is not feasible, as close as possible.”
In addition, the policies state that mitigation should ensure that the “benefits from the mitigation would be
commensurate with the adverse impacts on the resources of the Bay...resulting in characteristics and
values similar to the characteristics and values adversely affected.”

The majority of the permits reviewed for this study required on-site mitigation, though a substantial
number of permits (about one-third) either included off-site mitigation in combination with on-site, or
required solely off-site mitigation. Similarly, though the majority of the permits required in-kind
mitigation, just over one-third required out-of-kind mitigation either solely or in combination with in-
kind. For a fairly high percentage of permits (21 percent), it was unclear whether the required mitigation
was in-kind or out-of-kind, either because mitigation plans were missing from the files or had not yet
been submitted, or because the habitat type of the impact site, the mitigation site, or both, was not clearly
described in the permit.

The implementation of a regional approach to mitigation clearly requires the time, resources and
ability to conduct a regional assessment to determine the goals, constraints and opportunities of various
mitigation options whether on a permit by permit basis or through a more long-range long-term planning
process. Establishment of regional visions, priorities and strategies for restoration, enhancement and
preservation of natural resources can greatly assist regulatory agencies and permit applicants in
identifying and implementing mitigation that adequately compensates for adverse impacts and meets
long-term restoration goals for a region.

In 1999, the San Francisco Baylands Ecosystem Habitat Goals report (Goals Report) was released.
The Goals Report provides a regional vision of the types, amounts and distribution of wetlands and
related habitats that are needed to restore and sustain a healthy Bay ecosystem, and represents the
culmination of over three years of work by a widely representative group of scientists, resource managers,



and other participants of the San Francisco Bay Area Wetlands Ecosystem Goals Project. The Goals
Report offers the first San Francisco Bay regional vision of its depth and magnitude and provides a vital
vision and guide for the long-term restoration and improvement of the baylands and related habitats of the
Bay.

In conclusion, it is clear from the permit review that despite the Commission’s policies that generally
favor on-site and in-kind mitigation in an attempt to require mitigation that is appropriate and reasonable,
the Commission has evaluated proposed mitigation projects on a permit by permit basis and has allowed,
in some cases, both off-site and out-of-kind mitigation. However, there is no overall policy basis for
determining the appropriate type, amount and location of compensatory mitigation on a regional scale,
nor do the mitigation policies reflect the potential contribution offered by the Goals Report to long-term,
long range mitigation planning.

Recommendation. The Commission’s mitigation policies should be revised to promote the
selection of mitigation type and location on a case-by-case basis in a broader geographic context, favoring
mitigation as close to the impact site as feasible based on the likelihood of long-term ecological success
of the mitigation project. The policies should support compensation for the impacted functions, address
potential social and economic considerations, and ensure a high likelihood of ecological success. A
regional approach to mitigation should be informed by the Goals Project.

Habitat Classification Methods. Lack of or inconsistent definitions of habitat type at both the impact
site and the mitigation site makes informed decisions regarding the appropriate type, size, and location of
mitigation difficult. As described above, for a significant percentage of permits during the permit review
it was unclear whether the required mitigation was in-kind or out-of-kind, often because the habitat type
of the impact site, the mitigation site, or both, was not clearly described in the permit.

In 1988 the Commission adopted a staff recommendation concerning mitigation evaluation which
included proposed changes to the permit application form to include specific environmental information
from applicants for proposed projects “such as the types and amounts of tidelands that would be impacted
(i.e., pickleweed marsh, cordgrass marsh, intertidal mudflats)....” The current permit application form
now includes a question on the square footage of “tidal marsh or wetland area to be filled” and also
requires the applicant to “describe in detail the anticipated impacts of the fill on the tidal environment....”
However, information on the specific types of wetlands and related habitats that would be impacted is still
not specifically required in the permit application.

The use of standardized and consistent definitions of habitat type would assist the Commission in
comparing the impacted site with the proposed mitigation site. To establish regional habitat goals for the
San Francisco Bay Area, the Goals Project participants developed a hierarchical classification system of
habitats specific to the Bay area. The classification system contains three major habitats—Bay, baylands,
and adjacent habitats—which are then further broken down into several, more detailed habitat types.

In conclusion, the classification system as laid out in the Goals Project is specific to the San Francisco
Bay Area and is also simple and general enough for use in the Commission’s permit applications as well
as in staff summaries, staff recommendations, staff reports, and planning reports. In addition, the recent
Bay Plan policy revisions on tidal marshes and tidal flats and subtidal habitats are based on the habitats as
classified in the Goals Project. Though more detailed information on the structure (i.e., vegetation cover,
species diversity) and function (i.e., nutrient retention, hydrologic functions) of various habitat types may
be needed on a case by case basis to determine appropriate mitigation, general use of the Goals Project’s
classification would support staff findings and increase agency accountability for compensatory mitiga-
tion decisions by employing consistent, standardized descriptions of habitat type and functions as the
basis of a logical, analytical approach to determining if public benefits of a project clearly exceed public
detriments.

Recommendation. The Commission’s permit application form should be amended to require
information on the impacts of projects on specific bayland habitats, based on the classification developed
in the Goals Project. The classification system should also be used in staff summaries, staff
recommendations, staff reports, and planning documents where appropriate.

Mitigation Ratios. Mitigation ratios (the ratio of the acreage of an area replaced per acreage of area
lost) are a widely used tool for regulators to ensure compensatory mitigation successfully offsets impacted
resources, and may be higher or lower than one to one (1:1) depending on various factors. However in
general, due to the potential lack of success of mitigation projects as well as the common time delay



between the impact and the functioning of the mitigation site, ratios greater than 1:1 may be needed in
order to ensure full replacement of habitats. In any case, ratios should be based on an identifiable
rationale that is clearly described in the mitigation program or plan and approved by the appropriate
regulatory agencies.

The Commission has always analyzed and required mitigation ratios on a permit by permit basis,
though a 1988 BCDC staff report recommended higher than a 1:1 ratio in general to compensate for time
lags between impacts and mitigation, and to compensate for lack of assurances regarding the success of
mitigation.

The Commission has historically taken a broader view of what constitutes appropriate and reasonable
requirements for the amount and type of mitigation, and does not generally specifically describe
mitigation ratios in its permits. Conclusions regarding mitigation ratios in the permit review process were
calculated from data on acreages provided in the permit. The mitigation ratios required in the reviewed
permits varied, though the majority of the permits required ratios of between 1:1 and 5:1. About 65
percent of the projects required ratios of greater than 1:1, with about 35 percent requiring 1:1 or less.
About 15 percent of the projects required ratios of less than 1:1 and about 15 percent required ratios of
5:1 or above.

Most projects requiring less than 1:1 mitigation ratios were requiring compensation for adverse
environmental impacts that were temporary in nature, or those resulting from pile-supported fill. Of the
projects requiring ratios of 5:1 or greater, the majority included enhancement of degraded habitats as part
of the mitigation package.

The reasoning behind the required replacement ratio was assumedly different from permit to permit,
depending on a variety of factors on a case-by-case basis including the type of mitigation (creation,
restoration, or enhancement), the degree of adverse impact, the expected time lag between loss and
replacement, and the relative qualities of the impact and mitigation site. It is clear that mitigation ratios
are among the tools the Commission relies upon to achieve reasonable and adequate compensation for
unavoidable adverse impacts. A clearly identified rationale for how the required amount of mitigation was
determined would help inform decisions regarding the appropriateness of mitigation on a case by case
basis, and would support staff findings and increase agency accountability.

Recommendation. The Commission should retain its practice of determining the size or amount of
a compensatory mitigation area and type on a case by case basis (based on an analysis of the risk of
failure of the mitigation project, the expected time delay and the quality of the impact site as compared to
the mitigation site) as a tool for securing appropriate mitigation for impacts and the Bay Plan mitigation
policies should be revised to support this practice.

Mitigation Timing. To avoid any time delay between permitted loss of resources and replacement of
those resources, compensatory mitigation would have to be implemented prior to when the permitted
impacts occur. However, in a regulatory context, it is often infeasible to delay permittee’s development
projects until mitigation sites are constructed and function to meet performance standards, and requiring
mitigation no later than concurrent with the permitted impact is in many cases the most practical
compromise. However, unless a mitigation site is functioning prior to the permitted impact, there will be
some temporal loss of habitat function until a replacement area is functioning, so higher mitigation ratios
may be appropriate. Where feasible, and with particularly risky mitigation projects involving impacts to
high quality habitats, advance mitigation may be appropriate.

The Commission’s mitigation policies state in part that the mitigation should, “to the extent possible,
be provided concurrently with those parts of the project causing adverse impacts.”

The majority of the reviewed permits required the mitigation to be implemented concurrent with the
timing of the approved project, though about a dozen or so permits allowed the mitigation to commence
after completion of the permitted project (most of those required higher than one to one mitigation ratios
or involved the use of in-lieu-fees where the ratio was not quantified). Only one of the permits reviewed
required implementation of the mitigation prior to the project.

In conclusion, the Commission’s policies and practices reflect an emphasis on concurrent mitigation.
In 1988 the Commission adopted a staff recommendation concerning mitigation evaluation which stated
that “mitigation should be carried out concurrently with or prior to the Bay fill project, unless
unreasonable. If unreasonable, the permittee should provide a larger mitigation area and greater Bay



resource value.” However, the current policies do not mention the possibility of advance mitigation, nor
do they reference the potential of higher mitigation ratios to compensate for mitigation that occurs after
the permitted impact, or for concurrent mitigation in cases where there will be a delay in functioning.

Recommendation. Consistent with the 1988 staff recommendation, the Bay Plan mitigation
policies should be revised to include language promoting prior or concurrent mitigation when feasible, as
well as language regarding the use of higher mitigation ratios to compensate for time lags between
impacts and the implementation and functioning of mitigation projects.

Success Criteria. The inclusion of clear and measurable success criteria, or performance standards, in
a compensatory mitigation plan is necessary to determine the success or failure of a mitigation project.
Performance standards that include measures of both structure (i.e., vegetation cover, species diversity)
and function (i.e., nutrient retention, and particularly hydrologic functions) are better indicators of success
than performance standards that only measure structural attributes of a site. The use of reference sites can
provide an important basis for comparison with the mitigation site, and may be particularly helpful when
assessing the success of functions that are not easily described or measured. Even with the use of
reference sites functional attributes can be challenging to measure. Furthermore, functional attributes may
require a much longer time frame to demonstrate success than structural measures, often beyond the
common five to ten year monitoring period required by regulatory agencies. Performance standards based
on measuring the rate of specific processes is an emerging idea within the scientific and regulatory
community that may help address some common problems associated with more traditional types of
performance standards, such as long time frames for functional success and difficulty in measuring
specific functional attributes.

The Commission’s mitigation policies do not contain any specific reference to the establishment of
success criteria or performance standards. However, they do state that mitigation measures are “subject to
reasonable controls to ensure success, permanence, and long-term maintenance,” which clearly gives the
Commission the authority to require success criteria when appropriate.

About one-half of the permits reviewed contained clear success criteria by which to evaluate the
success of the mitigation project. However, a substantial portion of those permits that did not include
success criteria were completely or primarily either fill removal projects (which generally do not involve
detailed habitat creation or restoration so do not generally have listed success criteria), or mitigation in the
form of in-lieu-fees or cash donations where success of the mitigation project was not the responsibility of
the permittee. All permits that did contain success criteria depended on one or more criteria related to
vegetation, the most common of which were criteria related to the percentage of vegetation cover of a
site. The second most common success criteria related to the hydrology of the site. The majority of the
permits that contained success criteria included between one and three listed criteria. The most common
parameter measured for projects with only one listed performance standard was percent cover of vegeta-
tion. For projects with two listed performance standards, percent cover of vegetation was supplemented
with either another vegetation-related parameter or some standard related to the hydrology of the site such
as tidal range or inundation. Finally, there were a handful of listed performance standards in permits that
were not clearly defined or measurable, such as “significant increase of percent vegetative cover.”

In conclusion, the Commission has generally required clear and measurable success criteria when
appropriate. However, there is clearly a reliance on criteria related to vegetative structure of the
mitigation site. Measurements of functions were not as commonly used for performance standards,
although hydrology was a prevalent second or third choice. Although vegetation structure is an important
component of many mitigation sites, and is easy to measure and can often meet coverage goals in a fairly
short amount of time, performance standards that include measurements of both structure and function
provide a better indication of ecological success. In addition, development of performance standards that
allow for some degree of flexibility, where appropriate, should be supported, including measurements of
performance curves that evaluate a change in a function over time relative to the functional level of one or
more reference wetlands.

Recommendation. The Commission should continue to require clear and measurable performance
standards for every project where it determines performance standards are appropriate. The Bay Plan
mitigation policies should be revised to require performance standards that are based on both structure
and function. The Commission should provide for some flexibility, when necessary and appropriate, to
allow for unanticipated environmental changes. In addition, the Commission should encourage and



support scientific research on the development of restoration-creation projects and improving criteria for
measuring success.

Assessment Procedures. There are many methods available to quantitatively assess and compare the
functions of the impacted site with a reference site or the proposed mitigation site. Many regulatory
agencies, especially smaller ones and those without staff scientists, do not have the resources to undertake
detailed scientific assessments so rely instead on more qualitative methods for assessment using “best
professional judgement,” or rely on reports submitted by the permittee. New “rapid assessment” methods
offer a science-based and quantitative tool that is fast, relatively simple and can be utilized by those with
fairly minimal scientific training. Rapid scientific assessment procedures undertaken by agency staff may
not be appropriate in all cases, but offer a feasible alternative to more subjective qualitative assessments
and/or dependence on permittees’ reports that may or may not include various types of assessment
methods. Furthermore, a specific rapid assessment protocol used by all resource agencies involved in San
Francisco Bay mitigation would increase agency coordination and provide more predictability and
consistency for applicants requiring permits from multiple agencies. Currently, the US Environmental
Protection Agency, in partnership with other resource agencies, non governmental organizations (NGOs),
and academic institutions, is working to develop a tidal wetland rapid assessment procedure that is
appropriate for California, including San Francisco Bay. One outcome of the proposed California rapid
assessment method for tidal wetlands would be the development of a process to certify those who are
trained to use the assessment method. Such a certification process would assure that the assessment
method is being undertaken correctly and would lend more credibility and consistency to determinations
of success of tidal wetland mitigation projects, whether such determinations are undertaken by agency
staff or contractors hired by permittees.

Recommendation. The use of scientific assessment methods should generally be supported and
encouraged. The development of a tidal wetland rapid assessment procedure specifically for San
Francisco Bay that is supported and used by all applicable agencies should be encouraged and supported.

Monitoring. Monitoring of mitigation projects is necessary in determining whether the projects are
successful in meeting their established success criteria. A five-year monitoring period has been
historically common among regulatory agencies. While the traditional five-year monitoring may be
appropriate for some structural attributes of a site, such as the success rate of transplanted vegetation, it is
too short to determine success of many ecological functions of a site. A growing understanding of the
length of time projects may take to reach success has resulted in more variable monitoring periods among
agencies, based on the desired functions of the mitigation project. For example, a mitigation project
involving fill removal from open water may require little, if any, monitoring, whereas a project involving
the creation of a large area of tidal wetland from an upland area adjacent to a development project may
require monitoring for ten to twenty years, depending on the specific performance standards listed. In
addition, submitted monitoring reports are often not adequately reviewed by agency personnel due to lack
of staff time and agency prioritization, thereby leaving the success of mitigation projects unknown.

The Commission’s mitigation policies do not specifically address monitoring requirements, though
they do allow for the mitigation program to be “subject to reasonable controls to ensure success,
permanence, and long-term maintenance,” which clearly gives the Commission the authority to require
monitoring of compensatory mitigation projects.

Monitoring of the mitigation site was required in just over one-half of the 62 reviewed permits.
However, of the 35 percent that did not require monitoring, most were completely or primarily fill
removal in open water projects or fee-based mitigation. Finally, of the five remaining projects that did not
require monitoring, three were very small projects. Of the 33 permits that did require monitoring, the
majority required monitoring lengths of five or more years. Five of those projects required monitoring for
ten to fifteen years, and one required a twenty-year monitoring period.

In conclusion, though the Bay Plan mitigation policies do not mention monitoring requirements, the
Commission has generally required monitoring of those mitigation projects where it determined
monitoring was appropriate. The Commission’s practices show variable required monitoring lengths,
depending on the size, type and location of the mitigation project, though a five-year monitoring time was
the most common on average.

In addition, like most regulatory agencies, Commission staff review of monitoring reports is not a
high priority due to staff work load and other regulation driven deadlines. Dedicated time for staff review



of monitoring reports would increase mitigation compliance rates. In addition, a central repository for
monitoring reports, or another means of sharing the information contained in monitoring reports among
and between agencies, academia and NGOs, would contribute to the overall understanding of the science
of creation, restoration and enhancement of resources.

Recommendation. The Bay Plan mitigation policies should be revised to require monitoring based
on the project goals and listed performance criteria to assure the success of mitigation projects. In
addition, the review of monitoring reports should be prioritized and a means for sharing the information
contained in monitoring reports among and between agencies and others should be encouraged and
supported.

Long-Term Maintenance, Management and Protection. The long-term functionality of a mitigation site
is promoted by appropriate siting, design and construction to achieve a site that is ecologically self-
sustaining. However, even with a self-sustaining site, once the permittee has undertaken the required
monitoring, met the required performance standards and been released of legal obligations, processes are
still needed to protect the site from future human alteration, as well as for continued monitoring and
maintenance of the site as necessary.

The Commission’s mitigation policies state the mitigation program should be “subject to reasonable
controls to ensure success, permanence and long-term maintenance.” However, of the 62 permits
reviewed, only 35 percent contained some sort of long-term maintenance and/or protection requirement.

Fourteen of those permits included protection of the mitigation site in perpetuity, mostly through
permit conditions requiring the permittee to permanently dedicate the mitigation area as open space or for
wildlife habitat. Five of the fourteen permits requiring permanent protection included the conveyance of
the mitigation site to a stewardship agency (such as California Department of Fish and Game, the US Fish
and Wildlife Service, or the East Bay Regional Park District) for permanent management and
maintenance.

Six of the permits included mechanisms for long term, but not necessarily permanent, maintenance of
the mitigation site. Two of those permits required the permittee to maintain the site, including removal of
debris, for an unspecified amount of time. One permit required the permittee to secure a 20-year lease for
the mitigation site and to restrict the site as open space marsh for that time. Two permits required active
maintenance of the site by the permittee specifically for the life of the approved project. Lastly, one
permit required elimination of aggressive introduced plant species for 10 years (even though the permit
only required three years of mitigation monitoring).

In addition, two permits contained conditions stating that if the mitigation site is pre-empted or filled
or covered for another project or use, than an equivalent amount and kind of replacement mitigation shall
be provided by the permittee. Although this mechanism does not fit the definition of long-term
stewardship of the original mitigation site, it does provide for a mitigation site to be permanently
provided, thus arguably promoting the goal of no net loss of habitat acreage, though not necessarily
function.

In conclusion, although the Bay Plan mitigation policies require controls to ensure permanence and
long-term maintenance of mitigation sites, the Commission has required such controls in just over one-
third of the permits reviewed. Better controls for long-term maintenance, management and protection
would increase the success rate of mitigation projects.

Recommendation. The Commission’s practices should be revised to ensure the long-term
maintenance, management and protection of mitigation sites. The Bay Plan mitigation policies should be
revised to require that mitigation programs include a defined procedure for the long-term maintenance,
management and protection of the mitigation site, such as an open space dedication or conservation
easement, and a transfer of long-term responsibility to an appropriate management entity.

Contingency Planning and Financial Assurances. Legal and financial assurances help ensure the
success of a mitigation project, or provide a means to ensure alternative appropriate mitigation measures
are implemented if the identified mitigation cannot be altered to achieve success.

The Commission’s mitigation policies do not require that the approved mitigation program include
either legal or financial assurances. However, the policies do state that the mitigation measures are
“subject to reasonable controls to ensure success, permanence, and long-term maintenance,” which
clearly gives the Commission the authority to require legal and financial assurances where appropriate.



Just under one-half of the permits reviewed contained some sort of contingency plan in case of failure
of the mitigation project. However, excluding those permits that involved fill removal in open water or
fee-based mitigation, and the small number of permits where the existence of a contingency plan was
unknown, only 18 percent of the reviewed permits did not include specified contingency plans or
measures in the event of failure of the mitigation site to fulfill performance standards.

Only one of the 62 permits reviewed contained any sort of financial guarantee for the achievement of
successful mitigation. That one permit required a performance bond assuring construction of the wetland
habitat from the third party responsible for undertaking an in-lieu-fee mitigation project.

In conclusion, although the Bay Plan mitigation policies do not include language regarding legal
assurances, the permit review shows the Commission has often required specific contingency plans to
assure mitigation success. However, the Commission has not typically required contingency plans or
financial assurances for mitigation involving fill removal from open water, most likely because fill
removal projects do not typically require the submittal of a mitigation plan, where performance standards
would be listed and legal and financial assurances for meeting those standards would be detailed. Fill
removal projects are a unique type of restoration project in that the mitigation is considered a success
once the fill is removed, and no time is needed to allow the mitigation to meet structural or functional
performance standards. However, as with any mitigation requirement, there is the chance that the fill
removal project will not be implemented at all. Where the fill removal is required prior to the project,
additional legal assurances are not needed as the mitigation will be complete as a condition of the con-
struction of the permitted development project. However, where the fill removal is allowed after the
permitted impact, some form of legal and or financial assurance would ensure that the mitigation is
successfully completed or that an alternative mitigation project is identified and implemented.

In addition, the Bay Plan mitigation policies do not include language regarding financial assurances
and the permit review showed the Commission requiring financial assurances for mitigation only once.
However, more recently the Commission has required the posting of performance bonds for mitigation
projects in two cases, suggesting a gradual shift in practices towards requiring financial assurances when
appropriate.

Recommendation. The Bay Plan mitigation policies should be revised to require specific
contingency plans and financial assurances, where appropriate and feasible, to ensure success of
mitigation projects.

Compliance/Enforcement. Permit compliance and enforcement by regulatory agencies are crucial to
achieving full compensation for permitted impacts and thereby increasing the success of compensatory
mitigation. A higher priority on compliance within regulatory agencies is critical, and should include staff
time dedicated to review of monitoring reports, site inspections, and ongoing training for staff. Finally,
alternative tools for increasing compliance within the current regulatory regime should be explored.
Examples include the use of site assessments that require less time and scientific expertise (such as the
newer “rapid assessments”), and random audits of mitigation sites.

The 1988 staff report approved by the Commission recommended that increased priority should be
given to monitoring mitigation programs and enforcing mitigation requirements. The report also
specifically mentioned review of monitoring reports as a way to increase compliance. Currently, there is
still a need for increased priority on mitigation compliance and enforcement. The enforcement staffing
level is still inadequate to successfully and consistently enforce mitigation requirements whether through
reviews of monitoring reports and permits or site visits, and Commission staff is not consistently trained
in scientific methods to assess the success of mitigation projects during site visits.

Recommendation. Increased priority and staffing should be given to mitigation monitoring and
enforcement at the Commission staff level. Commission staff should have ongoing training in scientific
assessment methods and other related skills necessary to adequately monitor and enforce mitigation
projects.

Transition Zones and Buffers. A transition zone is an environment that blends the habitat of plants and
animals from each of the bordering habitats—such as tidal marsh and oak woodlands. Transition zones are
important elements of wetlands and related habitats, and are an essential area for wetland-related plant
and animal life.



Buffers are areas adjacent to a transition zone or wetland or related habitat, established to reduce the
adverse impacts of surrounding land use activities. Buffers provide various functions to protect existing,
restored and created wetlands and related habitats such as through sediment control and erosion
prevention, reduction of noise and light, removal of excess nutrients from upland runoff, protection from
unrestricted human use, access from feral animals and pets, and illegal dumping.

Transition zones are important habitats inextricably linked to wetlands and related habitats and are
therefore an integral component of many successful mitigation projects. In addition, buffers protect
created, restored or enhanced wetlands and related habitats from adjacent land uses, thus facilitating the
long-term success of a mitigation project.

The Commission’s mitigation policies do not specifically discuss incorporating buffers or transitional
habitats as part of wetland mitigation projects. However, the policies require that mitigation measures
ensure success and permanence, which could include encouraging the creation of transition zones or
buffers.

The permit review process uncovered nine out of forty-five wetland mitigation permits that
specifically called out the creation, restoration or enhancement of transitions zones or “upland habitats” as
part of the mitigation plan. Two permits included a “buffer habitat” and one included a “buffer zone.”

In conclusion, although the Bay Plan mitigation policies do not include language on either transition
zones or buffers as part of mitigation projects, both have been included occasionally as part of the
approved mitigation plans. In addition, the Commission has increased its focus on the importance of
transition zones by adopted new tidal marshes and tidal flats policies on protecting and increasing
transition zones between tidal and upland habitats.

Recommendation. To increase the success and sustainability of mitigation sites, the Bay Plan
mitigation policies should be revised to support inclusion of both transition zones and buffers in
mitigation projects, where appropriate and practicable.

Mitigation Banking. Mitigation banking involves restoring or creating habitat to produce mitigation
“credits” which can be used to offset unavoidable adverse impacts to existing habitats. A mitigation bank
is a site where resources (e.g., wetlands or other aquatic resources) are restored, created, or enhanced
expressly for the purpose of providing compensatory mitigation in advance of authorized impacts.
Mitigation banks may be established by individuals who anticipate needing to mitigate for future impacts
from permitted projects (also called “single-user” banks), or by third parties who develop banks as a
commercial venture to sell credits to permittees needing to provide compensatory mitigation (also called
“entrepreneurial” or “private” banks).

Mitigation banks may provide mitigation in advance of permitted impacts, facilitate the combination
of financial resources and technical expertise to create more successful mitigation projects, provide an
alternative means for compensatory mitigation that is potentially cost effective for the permittee, and can
address the cumulative effects of small fill projects that are too small to be mitigated individually. The
practice of mitigation banking also faces some challenges such as how to establish and apply mitigation
ratios when using a bank, and how to determine if the use of a mitigation bank (which provides for off-
site mitigation only) is an appropriate mitigation option for a specific project. However, support for
mitigation banking on both the national and state levels has increased over the years and has resulted in
detailed policies and guidance documents aimed at providing procedures to promote ecologically, tech-
nically, and administratively successful mitigation banking. The likelihood of mitigation banking success
increases when the following are included: enforceable agreements between bank sponsors and regulatory
agencies; provisions for long-term responsibility and maintenance of the bank site; financial assurances;
and logical and scientifically defensible methods for determining timing and amount of credit
withdrawals.

The Commission’s mitigation policies state that the Commission “should extend credit for certain fill
removal and encourage land banking provided that any credit or land bank is recognized pursuant to
written agreement executed by the Commission.” In addition, in 1997 the Commission supported the
formation of a San Francisco Bay Mitigation Banking System. However, despite general support of
mitigation banking, at least for small fill projects in the San Francisco Bay Area, there are currently no,
nor have there ever been, any mitigation banks established within BCDC’s jurisdiction.



Recommendation. The Bay Plan mitigation policies should be revised to support well-designed
mitigation banks, where appropriate, that include: enforceable banking agreements; provisions for long-
term responsibility and maintenance of the bank site; financial assurances; and logical and scientifically
defensible methods for determining timing and amount of credit withdrawals.

Fee-Based Mitigation. Fee-based mitigation, also called in-lieu-fee mitigation, involves the submittal
of a fee by the permittee in-lieu of requiring the permittee to undertake the creation, restoration, or
enhancement of a specific mitigation site, or purchasing credits from a mitigation bank. The fee is
generally submitted to a third party for implementation of an ongoing or future restoration-creation
project.

Like mitigation banking, fee-based mitigation can provide a timely, convenient, and potentially cost
effective option for mitigation when on-site mitigation is not feasible or not desirable. In addition, fee-
based mitigation can consolidate financial resources from various sources to create a potentially more
successful compensatory mitigation project and can provide a source of funding for large, on-going
restoration projects. However, fee-based mitigation is subject to several potential risks not associated with
mitigation banking. There may be long time lags between permitted impacts and the use of fees to initiate
compensation. In addition, it may be challenging to adequately track the use of funds and therefore
difficult to determine if the resulting mitigation successfully compensated for the permitted impact.
Similarly, it may be difficult to determine fee rates that are fair and adequate and account for all financial
aspects of a mitigation project including administrative costs, monitoring and long-term management.
Finally, responsibility for the ecological success of the resulting project has been commonly undefined or
unclear in past fee-based mitigation projects, resulting in little accountability for successful mitigation.

However, as with mitigation banking, fee-based mitigation is generally considered a valuable
compensatory mitigation option, and attributes of successful fee-based mitigation are beginning to be
defined. For example, formal and enforceable in-lieu-fee agreements between the permitting agency and
the party receiving the funds, defined legal responsibilities, mechanisms for assuring timely and adequate
compensation for impacts, assurances for ecological success, and mechanisms for long-term management
and protection, will help increase the success of fee-based mitigation.

In conclusion, the Commission does not have any policies specific to fee-based mitigation. However,
eleven mitigation projects involving the use of fee-based mitigation were identified during the permit
review process. Funds required by the Commission from permittees have been directed to a specific third
party for restoration-creation of a specific site, or have been collected by the Commission for future
dispersal for as yet unidentified restoration-creation projects. Under the Commission’s fee-based
mitigation requirements, responsibility for the ecological success of the mitigation project lay either with
the third party receiving the fee, or was not defined. In general, permit conditions regarding fee-based
mitigation requirements varied considerably in the eleven projects identified in the permit review, and
there was no consistent approach to defining the legal responsibilities of the in-lieu-fee mechanism, nor
for assuring ecological success or long-term management and protection.

Recommendation. The Bay Plan mitigation policies should be revised to allow the use of, if other
mitigation measures are not feasible, fee-based mitigation that includes: formal and enforceable in-lieu-
fee agreements between the permitting agency and the party receiving the funds; identification of specific
projects that the fees will be used for in a specific time frame; defined legal responsibilities; mechanisms
for assuring timely and adequate compensation for impacts; assurances for ecological success; and
mechanisms for long-term management and protection.

Interagency Coordination. With multiple regulatory agencies with often overlapping jurisdictions, it is
not uncommon for mitigation for a particular project to be required by more than one regulatory agency.
The Commission’s mitigation policies state that the mitigation measures should be “coordinated with all
affected local, state, and federal agencies having jurisdiction or mitigation expertise to ensure, to the
maximum practicable extent, a single mitigation program that satisfies the policies of all the affected
agencies.”

Efforts such as the San Francisco Bay Area Wetlands Restoration Program (Restoration Program),
provide a means for interagency coordination. The Restoration Program was developed by an ad-hoc
group of state and federal resource and regulatory agencies to help implement the Goals Report
recommendations by supporting and facilitating the restoration of wetlands and associated habitats in the



San Francisco Bay Area. To that end, the Restoration Program seeks to provide a forum to identify and
resolve any conflicting agency practices, facilitate permitting, and enhance coordination among agencies.

Recommendation. The Commission should continue to work to increase coordination between all
agencies and organizations involved in restoration and mitigation in the San Francisco Bay. In particular,
the Commission should continue to support and participate in the work of the San Francisco Bay Area
Wetlands Restoration Program.



CHAPTER 1
INTRODUCTION

Definition of Mitigation. Under the most basic definition, to “mitigate” is to lessen the severity of any
effect. For resource agencies, mitigation generally describes regulatory requirements to lessen or
eliminate adverse environmental impacts. Most regulatory agencies define mitigation as a series of
actions, generally taken in sequence, to mitigate adverse environmental impacts, specifically first
avoiding the impact if possible, then minimizing the impact, and finally, for any unavoidable adverse
impacts, provide compensation.

The California Environmental Quality Act (CEQA) Guidelines defines mitigation in more detail as
including all of the following:'

(a) Avoiding the impact altogether by not taking a certain action or parts of an action.
(b) Minimizing impacts by limiting the degree or magnitude of the action and its implementation.
(c) Rectifying the impact by repairing, rehabilitating, or restoring the impacted environment.

(d) Reducing or eliminating the impact over time by preservation and maintenance operations during
the life of the action.

(e) Compensating for the impact by replacing or providing substitute resources or environments.

Compensatory mitigation may include several different methods for offsetting the area and functions
impacted. The most common types of compensatory mitigation are generally described as follows:

Creation — The formation of a new habitat in an area that does not currently or did not historically
support that type of habitat (i.e., the creation of a wetland from an upland area)

Restoration — The re-establishment of a habitat where formerly located (i.e., restoring tidal action to a
diked area)

Enhancement — Improving the functions of an existing habitat (i.e., eradicating nonnative vegetation
in an existing wetland)

Preservation — Long-term protection of a habitat through a formal, legally enforceable mechanism
(i.e., a transfer of title or a deed restriction)

Commission Authority to Require Mitigation. The Commission has required mitigation for
unavoidable adverse environmental impacts of projects as a condition of some permits since the early
1970s.> In 1985, the Commission revised the San Francisco Bay Plan (Bay Plan) to include policies on
compensatory mitigation. The policies were adopted in an effort to reflect the Commission’s past
decisions regarding compensatory mitigation and to provide general policies for determining mitigation
requirements.

The Commission’s authority to issue permits conditioned on mitigating adverse environmental
impacts, and develop policy accordingly, is derived from the McAteer-Petris Act, the Bay Plan, the
Suisun Marsh Act, and the Suisun Marsh Protection Plan, and is also informed by the California
Environmental Quality Act (CEQA).

Anyone who wants to place fill, extract materials worth more than $20 or make a substantial change
in use in any land, water or structure located within the Commission’s jurisdiction must first obtain a
Commission permit.’ To approve a permit application and grant a permit, the Commission must find that
alpro?osed project or activity that requires a permit is consistent with the McAteer-Petris Act and the Bay
Plan.

" Title 14. California Code of Regulations. Chapter 3. Guidelines for Implementation of the California
Environmental Quality Act. Section 15370

? San Francisco Bay Conservation and Development Commission. 1984. Staff Report on Fill Controls.
? Section 66632(a) of the McAteer-Petris Act (Cal. Govt. Code Section 66632(a)).

* Section 66632(f) of the McAteer-Petris Act (Cal. Govt. Code Section 66632(f)).



The broadest authority for requiring mitigation for fill, extraction of materials (e.g., dredging) or
change in use projects is found in the McAteer-Petris Act in Government Code Section 66632(f), which
states in part:

a permit shall be granted for a project if the Commission finds and declares that the project is...of
such a nature that it will be consistent with the provisions of this title [the McAteer-Petris Act]
and with the provisions of the San Francisco Bay Plan then in effect.... The Commission may
grant a permit subject to reasonable terms and conditions including the uses of land or structures,
intensity of uses, construction methods and methods for dredging or placing of fill.

This authority exists in any situation where a proposed project would be inconsistent with one or
more Bay Plan policies and can only be made consistent through the imposition of a reasonable term or
condition. The Bay Plan contains a number of policies that might provide a basis for disapproving a
proposed fill or dredging project or imposing a reasonable term or condition to make a proposed project
consistent with the particular policy. For example, Bay Plan Tidal Marshes and Tidal Flats Policies 1 and
2 provide that any filling, diking or dredging projects should minimize and, if possible, avoid any harmful
effects on tidal marshes and tidal flats, and that projects that would substantially harm tidal marshes or
tidal flats should be allowed only if the project would provide substantial public benefits, and there is no
feasible alternative to the project. Thus, if a proposed project would substantially harm a tidal marsh or
tidal flat, the Commission would have to deny the application unless the Commission could impose a
reasonable condition that would eliminate or reduce as much as is reasonably feasible such an impact.
Similarly, Bay Plan Dredging Policies 1 and 2(c) provide the dredging should be conducted in an
environmentally sound manner and that dredging should be authorized only when important fisheries and
Bay natural resources are protected through seasonal restrictions or through other appropriate measures.

The Suisun Marsh Preservation Act (Marsh Act) similarly requires a permit for any activity that
constitutes a marsh development.’ To approve an application for a marsh development, the Commission
must find that the proposed project would be consistent with the provisions of the Marsh Act and the
Suisun Marsh Protection Plan (Marsh Plan), or with the provisions of the Suisun Marsh Local Protection
Program. Also similarly, the Marsh Plan and the Local Protection Program contain policies intended to
protect a variety of marsh resources and would provide the basis for denying an application if the
proposed project would be inconsistent with one or more of the policies. In addition, Section 29520 of the
Marsh Act states that except as expressly provided in the Marsh Act, the Commission shall use the
procedures set forth in the McAteer-Petris Act for the submission, review and issuance of a marsh
development permit by the Commission. Thus, the Commission is also authorized by the Marsh Act to
impose reasonable terms and conditions when acting on an application for a marsh development permit to
make the proposed project consistent with the Marsh Act and Marsh Plan or the Local Protection
Program.

Further support for requiring mitigation specifically for Bay fill is found in the McAteer-Petris Act in
Government Code Section 66605(a) which states in part: “...further filling of San Francisco Bay...
should be authorized only when public benefits from fill clearly exceed public detriments from the loss of
water areas....”

Support of the Commission’s authority to require mitigation for Bay fill can also be found in
Government Code Section 66605(d) which states in part:

...the nature, location and extent of any fill should be such that it will minimize harmful effects to
the bay area, such as, the reduction or impairment of the volume, surface area, or circulation of
water, water quality, fertility of marshes or fish and wildlife resources, or other conditions
impacting the environment, as defined in Section 21060.5 of the Public Resources Code.

Section 21060.5 of the Public Resources Code defines “environment” as “the physical conditions
which exist within the area which will be affected by a proposed project, including land, air, water,
minerals, flora, fauna, noise, objects of historic or aesthetic significance.”

In addition, Commission authority for requiring avoidance and minimization prior to compensation
(as in the mitigation sequencing approach described above) can be found in the McAteer-Petris Act,

> Suisun Marsh Preservation Act Section 29114(a) and Section 29500.



Section 66605 (b, ¢, d) which states in part that “fill in the bay... should be authorized only when no
alternative upland location is available for such purpose” (avoidance), and that “the water area authorized
to be filled should be the minimum necessary...” and “the nature, location and extent of any fill should be
such that it will minimize harmful effects to the Bay area” (minimization).

When determining if the public benefits outweigh the public detriments and imposing reasonable
conditions, the Commission must also consider relevant court decisions concerning its ability to condition
permits. Two cases that are particularly applicable are Nollan v. California Coastal Commission, 483
U.S. 825 (1987), and Dolan v. City of Tigard, 512 U.S. 374 (1994).

In the Nollan case, the United States Supreme Court ruled that there must be an “essential nexus”
between the interest being protected and the permit condition (or mitigation measure) imposed. In other
words, there must be a definite correlation between the impact and the required mitigation. In the Dolan
case, the Supreme Court added a second element to the ability of a state to condition permits. Under what
is known as the “Dolan test” a condition or a mitigation measure must also be “roughly proportional” to
the project’s individualized impact. No precise mathematical calculation is required, but the required
mitigation must be related both in nature and extent to the impact of the proposed project. In addition, the
court stated that the burden of proof of rough proportionality is on the agency, meaning that agencies
must carefully document the magnitude of the impact and the expected result of the mitigation.

Finally, although CEQA does not provide independent authority for agencies to require mitigation,
the CEQA Guidelines do provide guidance regarding agencies’ authority to require mitigation, whether
acting as the lead agency or as a responsible agency. Specifically, the Guidelines state in part:°®

(a) A lead agency for a project has the authority to require feasible changes in any or all activities
involved in the project in order to substantially lessen or avoid significant effects on the
environment....

(b) ...the Responsible Agency may require changes in a project to lessen or avoid only the
effects, either direct or indirect, of that part of the project which the agency will be called on
to carry out or approve.

In conclusion, Commission authority to require mitigation as a condition of project approval is
derived from the McAteer-Petris Act, San Francisco Bay Plan, the Suisun Marsh Act, and the Suisun
Marsh Protection Plan, and is also informed by the California Environmental Quality Act.

Reason for Proposed Bay Plan Amendment. Since the adoption of the Bay Plan mitigation polices in
1985, scientific knowledge regarding habitat creation and restoration has evolved. In addition, public and
private interest and investment in habitat restoration in the San Francisco Bay Area has resulted in
regional visions for the types, amounts and distribution of wetlands and related habitats that are needed to
restore and sustain a healthy Bay ecosystem, and an increasing focus on regional restoration efforts.
Finally, considerable information on policies and practices related to mitigation has been published in the
past decade, and the Commission itself has had seventeen years of valuable practical experience in
applying its mitigation policies and refining its permit conditions in an effort to successfully compensate
for unavoidable adverse environmental impacts of projects it has permitted.

In addition, the current mitigation policies were adopted into the Bay Plan under Part V, “Carrying
Out the Plan,” and as with the other sections of Part V, did not include associated findings. A recent
restructuring of the Bay Plan (BPA #5-99) deleted Part V and incorporated the policy elements into other
applicable sections of the Bay Plan. The mitigation policies are now under Part IV, “Development of the
Bay and Shoreline: Findings and Policies,” and for consistency purposes, should be revised to include
findings from which the policy revisions would be based.

Pursuant to the Commission’s FY 2001-2002 work program, in 2001 staff initiated review of the
current Bay Plan compensatory mitigation policies for possible update. The following report is the
culmination of staff’s research on the science and policy of mitigation. Chapter 2 provides an overview of
the current existing information on whether compensatory mitigation has and can be successful in
meeting scientists’ and regulatory agencies’ expectations. Chapter 3 follows with a breakdown of the
components of compensatory mitigation science and policy by describing the current issues and local and

% Title 14. California Code of Regulations. Chapter 3. Guidelines for Implementation of the California
Environmental Quality Act. Article 3. Section 15041.



nationwide trends, and presents conclusions on each major subject area. Chapter 4 describes in more
depth the Commission’s history with regard to the development of its mitigation policies, and Chapter 5
provides a review and analysis of the Commission’s mitigation practices over the past fifteen or so years.
Overall conclusions and recommendations, and specific proposed revision to the San Francisco Bay Plan
precede this introduction.



CHAPTER 2
SUCCESS OF COMPENSATORY MITIGATION

As described in the Introduction, compensatory mitigation is a tool used by regulatory agencies to
offset permitted unavoidable adverse environmental impacts. More specifically, the goal of most
compensatory mitigation projects is to sufficiently and successfully offset loss of both acreage (a
measurement of the actual area impacted), and functions (the services provided by the area such as
wildlife habitat or flood control), generally by creating, restoring or enhancing specific habitat types.
Paramount to the utility of compensatory mitigation as a regulatory tool is whether such efforts are
ultimately successful. The following chapter summarizes nationwide success rates of compensatory
mitigation projects, both in terms of replacing lost area and functions and in terms of compliance with
regulatory requirements, outlines the current state of scientific knowledge and experience regarding
habitat restoration-creation, and describes some of the existing scientific gaps.

Focus on Wetlands. Wetlands are transitional areas between upland and aquatic systems where the
water table is usually at or near the surface or the land is covered by shallow water. Examples of wetlands
habitats include tidal flats, tidal marshes, lagoons, and riparian forests. Wetlands provide many functions
including moderating flood flows, recharging groundwater, reducing and preventing shoreline erosion by
minimizing wave energy, and improving water quality by filtering surface runoff from surrounding lands.
Wetlands also provide important habitat for aquatic and upland plant and animal species, serve as a
primary link in the ecosystem’s food chain, are an essential feeding and resting places for migratory birds,
and provide open space and recreational opportunities.” The nation’s wetlands have been diked and filled
over time for uses such as farming and development, which has led to significant reductions of wetland
acreage nationwide. The San Francisco Bay, for example, has seen a loss of approximately 80 percent of
its historic tidal marshes. *

Due to a growing understanding of the importance of wetlands and increasing concerns over the loss
of wetlands in the United States, both the federal government and the State of California currently operate
under a general policy of “no net loss” of the nation’s remaining wetlands, generally defined as no overall
loss of both wetland acreage and wetland functions.” Compensatory mitigation is one of the primary
regulatory tools involved in the effort to satisfy the no net loss objective. Public and government focus on
wetland resources combined with the no net loss policy have resulted in a strong association between
compensatory mitigation and impacts to wetlands. As discussed in Chapter 4, the Commission’s policies
on mitigation are more comprehensive and describe mitigation as measures to compensate for the adverse
impacts on natural resources of the Bay, “such as to water surface area, volume, or circulation and to fish
and wildlife habitat or marshes or mudflats.” However, as a result of the national emphasis on protection
and restoration of wetlands, and a recognition of the difficulty of successfully replacing lost wetland
habitat, the vast majority of the available studies of mitigation success have focused on wetland resources.
The following Chapter therefore focuses primarily on the success of compensatory mitigation to replace
lost area and functions of wetlands.

Replacing Lost Area and Functions with Compensatory Mitigation. Fundamental to the success of any
compensatory mitigation policy or program is whether creation and restoration of habitats can
successfully replace lost area and functions. Over the last few decades as mitigation requirements have

7 San Francisco Bay Conservation and Development Commission. 2001. San Francisco Bay Ecology and Related
Habitats.

¥ San Francisco Bay Conservation and Development Commission, 2001.

? The goal of the California Wetlands Conservation Policy, adopted in 1993, is to “ensure no overall net loss and
achieve a long-term net gain in the quantity, quality, and permanence of wetlands acreage and values in
California....” (California Wetlands Conservation Policy. August 23, 1993. Available online at:
http://ceres.ca.gov/wetlands/policies/governor.html, as of January, 2002).



resulted in restoration and creation of lost habitats on a national scale, scientific opinion on whether these
efforts have been or can be successful continues to be a highly debated topic."

Early reviews of mitigation in the San Francisco Bay were varied in their assessments of success. For
example, in 1985, two assessments of compensatory mitigation projects involving wetland restoration in
the San Francisco Bay found very low rates of success.'' A few years later the Commission concluded
that mitigation can and has restored Bay resources, but that in a review of fourteen wetland mitigation
projects, just under one-half were considered successful (please refer to Chapter 3 for more information
on the review)."”

In a recent effort to address the success rate of mitigation efforts for wetlands nationwide, the
National Academy of Sciences’ National Research Council (NRC) undertook a thorough review of
existing scientific studies from around the nation as well as conducted field visits to several wetland
mitigation sites.” Table 1 displays some results of the NRC’s review, summarizing success of
compensatory mitigation projects via three parameters; overall acreage gained or lost, acreage provided
compared to acreage required, and how well the mitigation project provided equivalent ecological
functions as compared to the impacted area, or stated differently, the ecological success of the mitigation
project.

Table 1

Summary Review of Studies on Wetland Compensatory Mitigation Implementation,
Compliance, and Ecological Success.

Parameter No. of No. of Mean Median
Studies States

% Area gain (loss) for mitigation 8 5 (17) (32.5)

attempted, based on field inspections

% Compliant based on acreage 9 4 61 62

required versus actual acreage

realized

% Compliant based on functional 9 4 21 18

equivalency of completed mitigation

Source: Adapted from National Research Council. 2001. Compensating for Wetland Losses Under the
Clean Water Act. National Academy Press, Washington, DC: 121.

As shown in Table 1, based on the wide range of nationwide studies reviewed by the NRC there was
a net loss in wetland area of 17 percent to about 32 percent, and about 62 percent of the mitigation
projects met the required acreage. Finally, the functional equivalency of mitigation sites was only about
20 percent of that intended. Overall, the NRC found that there appears to be a net loss of wetland acreage
and functions nationwide.

' Goals Project. 1999. Baylands Ecosystem Habitat Goals. A report of habitat recommendations prepared by the
San Francisco Bay Area Wetlands Ecosystem Goals Project. U.S. Environmental Protection Agency, San Francisco,
Calif./S.F. Bay Regional Water Quality Control Board, Oakland, Calif.; Mitch, William, and Renee Wilson. 1996.
Improving the Success of Wetland Creation and Restoration With Know-How, Time, and Self-Design. Ecological
Applications. 6(1):77-83; and National Research Council. 2001. Compensating for Wetland Losses Under the Clean
Water Act. National Academy Press, Washington, DC;

' Eliot, Wendy. 1985. Implementing Mitigation Policies in San Francisco Bay: A Critique. California Coastal
Conservancy. Oakland, CA.; and Race, Margaret. 1985. Critique of present wetland mitigation policies in the United
States Based on an Analysis of Past Restoration Projects in San Francisco Bay. Environmental Management 9:71-
82.

2 San Francisco Bay Conservation and Development Commission. 1988. Mitigation: An Analysis of Tideland
Restoration Projects in San Francisco Bay.

13 National Research Council, 2001.
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Only one published assessment of mitigation success has been undertaken in the San Francisco Bay
Area in the past fifteen years. In the 1994 assessment of thirty mitigation sites, about ten of which were in
the Bay (all thirty sites are captured in the above Table 1), Deweese found that based on a subjective
analysis of the quality of the mitigation sites, though there was a net gain in wetland area there was a net
loss in ecological functionality. Of the 30 total projects evaluated and assigned a value rating of between
0 ancll410, only one project had a rating of ten, and the average rating for all the projects was just under
five.

One criticism of the available studies of mitigation success is that many, if not most, are qualitative
assessments of ecological success, rather than quantitative. Qualitative assessments are inherently
somewhat subjective, thus objective, quantitative conclusions regarding nationwide success of
compensatory mitigation are difficult to generate. In addition, qualitative assessments are often based on
structural attributes of a site such as vegetation cover or plant species diversity, and may not be providing
a complete understanding of the success of various functions of a site, including habitat, primary
productivity or hydrologic functions."

Ecological failure of compensatory mitigation sites is often attributed to either poor siting (i.e., the
location is not appropriate for the mitigation goals) and/or poor design. Specifically, a lack of proper
hydrology has been identified as one of the major causes of failure of mitigation projects.'® Ecological
failure may also be attributed to a lack of time given to the habitat to achieve success. In other words, a
restored or created resource may need more time to achieve ecological success than the time given those
responsible for the mitigation project to meet required performance standards. "’

Despite a history of net loss of acreage and functions of wetlands and related habitats, there is
evidence that many types of restored or created wetlands, such as freshwater emergent marshes and some
saltmarsh habitat, can and have replaced wetland acreage and functions. The recent NRC report, prepared
by an interdisciplinary committee who undertook an extensive literature review as well as visited
mitigation sites around the nation, concluded that “enough is understood about wetland hydrology, place
in the landscape, soils, and other determinants of wetland structure to specify design requirements that
will result in a site that will develop into a wetland and provide for a number of wetland functions.”"® The
NRC report acknowledges, however, that other types of wetlands such as wet prairies, sedge meadows,
shrub swamps, forested wetlands, and particularly vernal pools, fens and bogs are more difficult to restore
or create.

For wetland habitats, the types that are easier to restore or create are those that contain one
dominating vascular plant species (particularly a species that has been well studied) that grows in
relatively wet conditions and is a natural colonizer of bare substrate. Furthermore, success of restoration
or creation is higher at sites where environmental conditions are relatively stable (i.e., a low risk of
extreme events such as flood or drought), and where there is a connection to other wetlands for plant and
animal colonization. In contrast, it is more difficult to successfully restore or replicate habitats with
poorly studied species, with several types of vegetative species that are not ready colonizers of bare
substrates, and in areas which experience high environmental variability and with no aquatic or upland
connection to other wetlands.”

In addition, restoration of previously existing habitats (such as diked wetlands), is generally more
successful than the creation of a habitat where it never existed (such as creating wetland from upland).
Restoration, as opposed to creation, is generally more feasible and more sustainable. In an area that once

" Deweese, J. 1994. An evaluation of selected wetland creation projects authorized through the Corps of Engineers
Section 404 program. U.S. Fish and Wildlife Service, Sacramento, CA.

"> Ambrose, Richard. 2001. Wetland Mitigation in the United States: Assessing the Success of Mitigation Policies.
Wetlands (Australia) 19:1-27.

16 Ambrose, 2001; Mitsch and Wilson, 1996; National Research Council, 2001.

17 Mitch and Wilson, 1996: National Research Council, 2001.

18 National Research Council, 2001: 150.

1% National Research Council, 2001.

» National Research Council, 2001; and Zedler, Joy. 1996. Coastal Mitigation in Southern California: The need for
a Regional Restoration Strategy. Ecological Applications. 6(1):84-93.
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supported a desired habitat type, the proper substrate may still be present, seed sources may be on-site or
nearby, and appropriate hydrological conditions may still exist or may be more easily restored.”

Similarly, the success of a restoration project also depends on the degree to which the restoration site
and the surrounding area is degraded. In a degraded area in an urbanized environment for example, the
success of a mitigation project may be compromised by altered hydrologic conditions that can result in
vegetation failure, scouring, floods, water quality problems, and failure to provide appropriate habitat for
fish and wildlife. A mitigation project in an urban environment may also be susceptlble to non-native
species invasions, and effects of intrusion by humans, pets and feral animals.”

In conclusion, despite the overall loss of habitat area and functions nationwide, the current scientific
literature suggests that, with the exception of some difficult to restore types of habitat, there is enough
scientific knowledge and enough experience gained to be able to design and construct wetlands and
assomated habltats that have a high probability of success in terms of providing at least some identified
functions.”

Measuring Success of Compensatory Mitigation Projects. If the knowledge and experience exist to
successfully achieve at least some success with habitat restoration-creation, the question remains, why do
studies continue to show a lack of success of mitigation projects? The answer may lie in part in how
“success” is defined and determined.

The success of a mitigation project can be measured by whether the project successfully replaces the
impacted functions, or is “functionally equivalent” to the impacted site, or an existing historically similar
site. As a regulatory tool, however, the success of a mitigation project can also be measured by what
degree the mitigation project meets previously established standards for success, or put another way, is in
compliance with regulatory requirements such as permit conditions.

While some of the failure of mitigation can be attributed to the scientific challenges of successfully
creating and restoring habitats, and there is certainly a need for continued scientific research, perhaps the
biggest obstacle to successful replacement of lost acreage and functions is not a lack of science, but a lack
of compliance with mitigation requirements. *The NRC’s summary of eighteen field studies measured
the number of restoration or creation sites that met permit conditions as an indicator of permlt compliance
and found an average of only about 55 percent of the projects were in complete compliance.”

Noncompliance can arise at various stages of the mitigation project process. The NRC’s review of
eight separate studies nationwide reviewing a total of 778 permits found that about 25 percent of
mitigation projects were never even initiated.”® Projects that are actually initiated may not be implemented
according to approved plans. For example, a recent report from the state of Washington found that of 42
1mplemented wetland mitigation projects, 38 percent were not implemented according to approved
plans.”” Even if projects are implemented to plan, they may not meet established performance standards,
and may not employ required contingency measures to ensure successful establishment of performance
standards. The same Washington study found that of 34 mitigation projects, 47 percent did not meet the
performance standards identified in the mitigation plans. Finally, once designed and constructed, projects
may not include regmred maintenance of the mitigation site such as eradication of non-native species or
removal of debris.”

Noncompliance may also result when ecological equivalency is not reached within the time frame set
by the regulatory process, and in fact some functions at a site may never reach equivalency. Furthermore,

2 National Research Council, 2001.

2 Goals Project, 1999; Mitch and Wilson, 1996; and Zedler, Joy, and John Callaway. 1999. Tracking Wetland
Restoration: Do Mitigation Sites Follow Desired Trajectories? Restoration Ecology. 7(1):69-73.

2 Goals Project, 1999; Mitch and Wilson, 1996; and National Research Council, 2001.

* Race, Margaret, and Mark Fonseca. 1996. Fixing Compensatory Mitigation: What Will it Take? Ecological
Applications. 6(1):94-101; and National Research Council, 2001.

» National Research Council, 2001.

% National Research Council, 2001.

*7 Johnson, Patricia, Dana Mock, Emily Teachout, and Andy McMillan. 2000. Washington State Wetland Mitigation
Evaluation Study — Phase I: Compliance. Washington State Department of Ecology. Publication No. 00-06-016.
% National Research Council, 2001.
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the development of a habitat is a dynamic process and different functions may develop at different,
perhaps unpredictable, rates that are difficult to define in a regulatory requirement.”

Poor compliance has also been linked to poorly defined performance standards in permit conditions,
resulting in an inability to adequately measure mitigation effectiveness.” Furthermore, tracking
compliance can be hampered by lack of established processes within regulatory agencies to collect and
analyze monitoring results from mitigation projects. Successful mitigation is hindered by lack of agency
resources, adequate personnel, training and expertise, and agency priority on monitoring and enforcement
of permit conditions.”

Gaps in Restoration-Creation Science. Although the success of compensatory mitigation largely
depends on the appropriate design, construction, and maintenance of a project, restoration and creation of
habitats is still an evolving field, and there are some significant scientific gaps in the current state of
knowledge.

For example, a greater understanding is needed on the relationship between individual mitigation
projects and the health of the regional ecosystem as a whole. For example, the function of a wetland in an
ecosystem is affected by the health of the entire watershed. In return, the location and functioning of a
particular wetland can in turn affect watershed hydrology, water quality, and species diversity and
abundance.” Additionally, more comparative field studies are needed involving sites with different
existing conditions and different restoration-creation objectives and designs. Perhaps most importantly,
more information is needed on the functions of specific habitat types. Specifically, there is a lack of
understanding regarding the relationship between the structure of an area (such as vegetation cover,
density, diversity) and the functions of that area (such as wildlife use, primary productivity, hydrology,
sediment accretion, nutrient retention). Finally, the length of time it takes for the establishment of specific
functions is poorly understood, as is how structure and functions change through time (i.e., do specific
structures or functions develop in a smooth predictable fashion or do they follow a more sporadic devel-
opment curve).”

Conclusion. There have been very few studies in the San Francisco Bay on the success of
compensatory mitigation projects. Nationwide, the current literature points to potential for ecological
success of mitigation projects, at least for some functions of some types of habitats. However, despite the
potential for success, compensatory mitigation has resulted in a nationwide loss of acreage and especially
ecological functions, particularly for wetland resources. This persistent loss of acreage and functions has
been linked to poorly sited or designed projects, a lack of compliance with permit conditions (such as not
implementing projects, not constructing projects correctly and not maintaining sites), poorly defined
success standards, and a lack of agency resources focused on compliance and enforcement. Although
more scientific information is certainly needed, the lack of success of compensatory mitigation
nationwide appears to be largely due to lack of compliance, or poorly defined or inappropriate
requirements, rather than a lack of science.

* National Research Council, 2001. Zedler, Joy, and John Callaway. 1999. Tracking Wetland Restoration: Do
Mitigation Sites Follow Desired Trajectories? Restoration Ecology. 7(1):69-73.

% National Research Council, 2001; and Zedler, 1996.

3! National Research Council, 2001.

32 National Research Council, 2001.

33 Mitch and Wilson, 1996; National Research Council, 2001; Race and Fonseca, 1996; and Zedler and Callaway,
1999.
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CHAPTER 3
CURRENT COMPENSATORY MITIGATION ISSUES

The following chapter describes the major components of current nationwide discussion and debate
regarding compensatory mitigation policy. Each section describes the current knowledge and trends of the
particular issue, and provides examples from both the Commission’s policies and practices, other
California state agencies as well as coastal state agencies nationwide, and federal agencies.

Compensatory Mitigation Types. Compensatory mitigation may include several different methods for
offsetting the area and functions impacted. The most common types of compensatory mitigation are
generally described as follows:

Creation — The formation of a new habitat in an area that does not currently or did not historically
support that type of habitat (i.e., the creation of a wetland from an upland area)

Restoration — The re-establishment of a habitat where formerly located (i.e., restoring tidal action to a
diked area)

Enhancement — Improving the functions of an existing habitat (i.e., eradicating nonnative vegetation
in an existing wetland)

Preservation — Long-term protection of a habitat through a formal, legally enforceable mechanism
(i.e., a transfer of title or a deed restriction)

Based on the current scientific understanding of mitigation, habitat restoration has a better chance for
ecological success than habitat creation, where the agpropriate conditions, such as hydrology or nearby
seed banks, may not be available to achieve success.”™ In addition, creation by its very nature replaces one
type of pre-existing habitat with different type of habitat which can result in an undesirable net change in
habitat types in a region.

Some regulatory agencies include policies that give preference to restoration over creation. For
example, the State of Wisconsin’s mitigation policies state in part that mitigation “may involve one or a
combination of techniques including restoration, enhancement or creation of wetlands. Restoration is the
preferred technique.” In a different approa